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|. Purpose of te AnnualEnergyReport
+SNX¥2yiQad SySNH@ nbktfte}i©e > & F NIAOdz I GSR A

To assure, to the greatest extent practicable, that Vermont can meet its
energy sevice needs in a manner that is adequate, reliable, secure, and
sustainable; that assures affordability and encourages the State's economic
vitality, the efficient use of energy resources, and esf¢ctive demaneside
management; and that is environmenigasound:

The three goals reliability, affordability, and sustainabilitycan at times be in competition. Any policy
FOlAz2zya akKz2dzZ R Oly2¢ftSR3IS GKAA | yR akKz2dzZtRg I f &z
energy usage and policie$hs AnnuaEnergyReportis designed to provide that objective data and also
provide transparency regarding how this data informs the polipiesuedby thePublic Service
Department(PSD or the Department)

(@]

In addition, the statutorycomprehensiveenergyplanning requirements set forth in 30 V.S.A. § 202b

require an annual report on the progress toward meeting the goals set forth inahgf@hensive

EnergyPlan (CER)Sections 3 provide data regarding the Electricifjhermal and Transportation

sectdNB X |a ¢Stf Fa (GKS 5SLINIYSyiQa NBO2YYSyRIlA2Yya
goals set forth in 30 V.S.A. § 202a.

. Introduction

+ S NJY 206ripekensive Energy Plan, whicpublished evergixyears by the Department of Public

Servicejia RS&aA3IYySR (G2 aAYLX SYSyid GKS {GFdGS SySNHe& LRt A
with the relevant land use planning goals contained in 24 V.S.A. § 4302. The 2@tH@ER an

overarching goal aheetingp/x’s 2 F G KS a i (h3eRewabk grienyyBaerosy tbeSlRalric, ¢ A G
thermal, and transportation sectors by 2050. In addition to the 90% by 2050 goal, the CEP contains

many secto specific goals. These goals are summarized in the table below.

Tablel: 2016Comprehensive Energy Plan Goals

Sector Goal

90% by 2050
40% by 2035
25% by 2025
Reduce consumption per capita by 15% by 2025 and by more ti
33% by 2050

Total Energy

Electricity 67% Renewable by 2025
Thermal 30% Renewably by 2025
Transportatio 10% Renewable by 2025
0,
GreenhouseGases 40% below 1990 levels by 2030

80-95% below 1990 levels by 2050

130 V.S.A. § 202a.



The2016CEP also contaiiilustrative pathways that could be taken in order to reach the goals outlined
above. For example, one such pathwathesinstallation of 35,000 coldlimate heat pumps by 2025.
These pathways, while helpful to understand the rate and scope of change needed to reach our goals,
should not be interpreted as the onppssiblepathways to reach those goals. Planning docutmemust
recognize that technological changes, markets, and other forces will impact how we proceed into the
future and which path we take to reach our goaictating specific technologies now can limit more
costeffective options in the future. Convely, waiting for the best possible technological shift or
market change can result in the goals never being met. Good planning requiege aowards what

the future may bring while simultaneously striving to megetlswithin the present contextPlannihg

goals should inform and drive policy choices and not simply be a slogan that is used to spur or hinder
progress.

Generally speaking, the CEP goals are being surpassedélectric sector, there is moderate progress
in the heating sector, and nascemibvement in the transportation sector. The Rerable Energy
Standard in the electric secttias led to approximately 62% renewability. The heating and
transportation sectors are approximately 24% and 5.5% renewable, respectively.

With respect to the ggenhouse gas (GHG) goals contained in the CERydberecent data, from 2015,

indicates that Vermont is losing grounéistimated GHG emissions for 2015 were 9.9 million metric tons

CQ equivalent (MMTCg&), 16% above the 1990 baseline of 8.59 MMEC hese figures do not

reflect recent regulatory changes in the electric sectas. a result othe Renewable Energy Standard

goinginto effectin201763%2 ¥ G KS adlF 1SQa St SOGNRO LJ2 g6 SNInd dzLJLI &
thatyear,withr y I RRAGA2Y It Mo GKNRdAAK ydzOf SI NI I 002 NRA
considered to be carbon fre@an increase A% since 2016Giventhe requirements of 75% renewable

by 2032 the RES puts the electric sector on a steady path for fuBH&reductions

l1l.Electric Sector

A. Overview
Electricity is bought and sold in New England just like any other commodity. These pustithsates
can happen either through a bilateral contragtlirectly between the buyer and the selleorin a
regional, wholesale marketplace. The regional marketplace is managed by the Independent System
Operator¢ New England (ISRE). ISE operags the energy markets, a capacity market, and an
ancillary services market to ensure that ceffective electricity is available for the entire region.

Electricity is sold on the retail level in Vermont by Distribution Utilities (DUs). These Uiditiesin
obligation to serve all the households within their established service territory. Currently there are 14
municipallyowned utilities, e.gCity ofBurlington Electric Departmentyo cooperativelyowned

2Vermont Agency of Natural Resources, Department of Environmental Conservation, Air Quality and Climate\uisa,
Greenhouse Gas Emissions Inventory Update: Brief2®B®) June 2018. Available at:
https://dec.vermont.gov/sites/dec/files/aqgc/climate

change/documents/ Vermont Greenhouse Gas Emissions_Inventodatélil 9962015.pdf



https://dec.vermont.gov/sites/dec/files/aqc/climate-change/documents/_Vermont_Greenhouse_Gas_Emissions_Inventory_Update_1990-2015.pdf
https://dec.vermont.gov/sites/dec/files/aqc/climate-change/documents/_Vermont_Greenhouse_Gas_Emissions_Inventory_Update_1990-2015.pdf

utilities, e.g. Washington Electric Caogtive, Inc, Vermont Electric Cooperativandone investor
owned utility, Green Mountain PoweZorporation

Vermont is part of the New England electric grid and continues to rely heavily on resources in
neighboring states to supply sufficient enerdgyowever, the Vermont system has changed considerably
in recent years. Fifteen years ago, there wefeva dozengeneration resources in the state, now there
are thousands of smadicalegenerationresources (primarily solar) distributed across the state.

In 2015 Vermont passed a Renewable Energy Stan@RER)years after all other New England states

had implemented similar programs, and 2017 was the first year of implementation. The RES requires
electric utilities to increase the portion of renewable energy tkell to Vermont customers to 55% in

2017, rising over time to 75% in 2032. This is the RES's Tier 1 requirement. Tier 2 requires that an
increasing portion (1% in 2017, climbing to 10% in 2032) of electric energy comes froracaiegli.e.
lessthan5MV, St SOGNAO 3ASYSNI G2NAE GKIF G | Ml sbiagsphiSsOn SR G 2
grid. The Tier 2 requirements are a caoud of the Tier 1 requirement; in othevords,the total Tier 1

and Tier 2 requirement in 2032 is 75% of retail sales.

Tiersl and 2 of theRESequires utilities to hold Renewable Energy Certificates (RECs) to satisfy their
requirements, as do all five other New England states. RECs, which are each equivaie¥h

generated from a renewable resource, are created whenngweble unit generates electricity. RECs

can be sold separately from the electricity generated by the unit. For example, a solar facility could sell
electricity to a utility and RECs to another utility or to a private party. RECs, are registered bylregiona
generators in the NEPOOL Generator Information System (NEPOOL GIS). The NEPOOL GIS tracks the
OKIF NI OGSNR&AGAOE 2F SIFOK 3ISYSNIG2NI Ay 2NRSN)I G2 RS
standards would be met by production associated with the RE(Zties and generators buy and sell

RECs on an open market in the region.

Act 56 also created a separate, Tier 3 energy transformation obligation that rises from 2% in 2017 to

12% in 2032. A utility may meet this requirement through additional distetuenewable generation,

or through energy transformation projects that result in net reduction of fossil fuel consumption by the

dziAf AGeQa Odzal2YSNE® 9EFYLX Sa 2F (GKSasS LINRpaSoia O
geothermal heat pumps arltigh-efficiency heating systems; increased use of biofuels; biomass heating
systemsandelectric vehicles or related infrastructure. The Tier 3 requirements are additional to the

Tier 1 requirements.

B. TotalElectricEnergy Consumed

Table2: Electric Sector Energy (MMBtu)

Total Renewable Percent Renewable
18,478,434 11,619,344 62%




Figurel: Vermont kWh Sales 192017
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The chart above shasthe total kWh sales by utilities to customers from 1990 thro@@i7. In 207,
that number was,415,719,322which equald8,478,434MMBtus

C. Renewable Energy Consumed
Of the 5,415,719 MWhs that were sold in Vermont during 2@pproximately 62%, d3,405,435
MWhs are considered to be renewabdsdemonstratal by the associated retired RE@®duced by
renewable generation facilitiesAn additionall 3%of the MWhs sold were supplied by nuclear units;
which are not renewable but are considered to be raambon emitting resources that help meet
+SNX2y (iQa obdoals. NSRdzOU A



Figure2: Renewability of Vermont Retail Electric S&H.7)

Percent Renewability of Vermont Retail Electric Sales

mTier | mTier Il m Non Renewable

Tier Il, 1%

D. Vermont and New England Hour and Day of Summer and Winter Peaks
Peak demand measures the maximum amount of energy neémtdtie set time period; either for the
day, month, or yegtrin turn, the electrical system is designed to meetnualpeak demand. The
Vermont System Planning Committée responsible for developing forecasts of Vermont peak loads.
ISONE also develops@apacity, Energy, Load, and Transmis&xiL Y forecast every year. These
estimates are used to predict future transmission needs. Peak loads are forecasted to be relatively flat
or declining over the next decade. See AppeiXhe Vermont system is currently planned to 1100
MW, and the forecasted growth in electric vehick® heat pumps does not push peak load over this
amount over the next ten years, or even over they®ar forecast horizon.

As can be seen on the charts below, Vermmamhainsa winterpeaking systenwhile the New England
System continues to peak in tks@mmer. It is also important to note that the amountiofstate solar
generation has pushetl S NJY 2syhim@rgpeak into the evening hours.

3The VSPC is comprised of stakeholders from electric distribution utilities, environmental groups, lessieggsnal planning
associations, energy efficiency utilgieand is organized by Vermont Electric Power Company, Inc. (VE3€e0).
https://www.vermontspc.com/



https://www.vermontspc.com/

Table3: Vermont System Peaks 262817 (MW}

2014 2015
MONTH DATE HOUR| VELCO PEAK (MW) MONTH DATE HOUR| VELCO PEAK (MW)
JAN 1/2/2014 18 1,004 JAN 1/8/2015 18 956
FEB 2/11/2014 19 905 FEB 2/15/2015 19 937
MAR 3/3/2014 19 874 MAR 3/5/2015 19 877
APR 4/9/2014 21 763 APR 4/9/2015 21 776
MAY 5/15/2014 21 735 MAY 5/27/2015 16 822
JUN 6/30/2014 19 871 JUN 6/23/2015 19 793
JUL 7/2/2014 14 945 JUL 7/29/2015 18 905
AUG 8/11/2014 19 845 AUG 8/19/2015 21 904
SEPT 9/2/2014 20 897 SEPT 9/8/2015 20 913
OCT 10/16/2014 19 808 OCT 10/19/2015 19 775
NOV 11/18/2014 18 884 NOV 11/30/2015 18 856
DEC 12/8/2014 18 947 DEC 12/28/2015 18 930
2016 2017
MONTH DATE HOUR| VELCO PEAK (MW) MONTH DATE HOUR| VELCO PEAK (MW)
JAN 1/4/2016 18 961 JAN 1/9/2017 18 901
FEB 2/14/2016 19 935 FEB 2/9/2017 19 873
MAR 3/2/2016 19 836 MAR 3/4/2017 19 856
APR 4/4/2016 21 772 APR 4/6/2017 20 736
MAY 5/28/2016 21 774 MAY 5/18/2017 20 737
JUN 6/20/2016 21 825 JUN 6/19/2017 15 817
JUL 7/13/2016 19 874 JUL 7/19/2017 21 804
AUG 8/11/2016 21 918 AUG 8/22/2017 18 855
SEPT 9/8/2016 20 862 SEPT 9/26/2017 20 871
OCT 10/26/2016 19 774 OCT 10/9/2017 19 750
NOV 11/21/2016 18 863 NOV 11/10/2017 18 841
DEC 12/19/2016 19 945 DEC 12/29/2017 18 973

4 Souce: VELCONote that blue shaded areas mggent winter peaks and the orange shaded areas represemimerpeals.


https://vermontgov.sharepoint.com/sites/PSD/dcpt/Documents/DCPT%20Test%201.docx?web=1

Table4: ISONE Seasonal Peaks, 2C0@1L7

Summer Winter
Year Month Day Hour Peak(MW) Year Month Day Hour Peak(MW)
2013 JUL 19 17 27,379 13/14 DEC 17 18 21,453
2014 JUL 2 15 24,443 14/15 JAN 8 18 20,583
2015 JUL 20 17 24,437 15/16 FEB 15 18 19,561
2016 AUG 12 15 25,596 16/17 DEC 15 18 19,647
2017 JUN 13 17 23,968 17/18 JAN 5 18 20,662

5Source: ISOIE, Actual Peaks$ittps://www.iso-ne.com/isoexpress/web/reports/loa@ind-demandX/tree/net -ener-peakload



https://www.iso-ne.com/isoexpress/web/reports/load-and-demand/-/tree/net-ener-peak-load

E. Projections in Energy Reductions & Shift to Renewable Energy
+SN¥2yiQa 9ySNHe 9FFAOASYyOe | GAfAGASAE 099! 0 GAff
foreseeable future.The Department conducts a study every three years that examirepdtential
amount of electric energy efficiency availablte table belowfrom the 20B study,presents 1, 2-, 3,
10, and 20yr statewide sectotevel cumulative annual realistic achievable potential (RAP) for energy,
summer peak demand, and wintpeak demand. The RAP approaches 300M®¢h in 2020andrises
to more than 900,000 MWh by 2037. Summer and winter demand savings each exceed 100 MW after 10

years The saings are cumulative, that is, a measure installed in 202G wifiinue to provide savings
for 11 years.

Table5: Statewide Sector Level Cumulative Annual Realistic AbiheeRotential

2018 2019 2020 2027 2037

Potential Potential Potential Potential Potential
Annual Energy (MWh)
RAP 106,494 206,269 295,100 752,686 925,166
Summer Peak Demand (MW)
RAP 14.5 28.2 40.8 114.9 134.9
Winter Peak Demand (MW)
RAP 16.1 31.5 41.9 97.5 118.9

+SNY2REF®QEt RAOGIGS GKS LI OS 2F yS¢ NBySsglofS SySN
are required to meefiersl andll of the RES, which require that a certain percentage of their overall

load be renewable. Sdahe chart below for projeted retail sales numbers and the associated Tier | and

Il requirements. However, the RES does not preclude a utility from procuring additional renewable

energy or RECs to go beyond the requirements of the RES. Certain atilday do so, for example

Burlington Electric Departmen8wanton Electric Departmerand Washington Electric Cooperative are

100% renewable.



Figure3: Projected Vermont Renewable Energy Standard Requirements

Vermont RES Requirements
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F. Comparison oElectricityPrices
The aerage 20Y wholesale energy price wa8$94/MWh ($0.B394/kWh), thesecondlowest
average price since the introduction of the wholesale marke®003° New England wholesale energy
prices have been trending down as the price of natural gas has fallen. Ngasfaed units are
typically the marginal units in the region and therefore set the pgioatural gas prices and wholesale
energy prices correlate extremely well; given constraints on the gas pipelines in the winter (due to
natural gas being primarilysed for heating in the winter) this means that annual average energy prices
have become primarily dependent on winter temperatures.

Due to the fact that the Vermont electric utilities are significantly hedged against wholesale market
prices (either though longterm contracts or utilityowned generation resource$the benefits of these
low wholesale priceare muted for Vermont ratepayers. Conversely, Vermont ratepayers are not
bearing the significant pricecreaseghat occur when cold weather ds up wholesale prices.

2 K2f SalrtS LINAOSa faz2 KIFEGS Iy AYLRNIIFIYyd NBES Ay
St SOUNR O dzii A poktioli® &avellLIhé B3tdf angaddtesource is compared against
wholesale market pricesto the extent that there are significantly lowarholesaleprices, it becomes
more difficult for a utility to demonstrate that a particular resource provides an economic benefit to
Vermonters. A similar approach is also applied to energy efficiglosy wholesale enengcosts means
that there are likely to be less energy efficiency measures that are economicallyaplstifiowever,
energy prices are only one component of the wholesale price paid by custqmasrdescribed below,
costs associated with capacity andrismissiorhave increased.

6 Independent Sysim Operatorg New Englandy S¢ 9y 3t I yRQA 2 K2f Salf S 9f SOlowNgstOA & t NRA O
Since 2003ylarch2018. Available atittps://www.iso-ne.com/staticassets/documents/2018/03/20180306 pr_2017prices.pdf
SN2y G 0Qa NBYSsSwdRdzNlySBNA e+ 3 Iemek id@affdedablé, borigerrs, atably frizged renewable

energy contracts that mitigate market price fluctuations for Vermorte¢s on  d{ d! @ 3 ynnmol 0600 @
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1. Capacity Costs
ISONE operates the regional Forward Capacity Market (FCM). This market ensures that there are
sufficient generation resources available to meet farire peak demand for electricitylSONE holds
an annuakuction three years before the period of time to which the resources are committing to be
available. Resources bid into the auction to obtain a commitment to supply generation cgpaaoitgd
' aOF LI OA e & ®&uckdsshil reddurces @il péid theymiarketbased capacity price for
performance.!  dzii dapakity €o§siare a function it§ shareof the total systerawide loadin New
England during the peak hour of energy usage during the year.

Capacity prices have been particularly diffi¢o predict as the FCM rules have been constantly

changing since the introduction of the market. In addition, because entry and exit (retirement) in the
YFEN] SG Aa afdzyLesz¢e S@OSYy 'y Cla ¢AGK adl oforS Nz Sa
example, the price in Forward Capacity Auction (FCA) 8 was largely driven by the retirement of one

2,000 MW resource.

As can be seen below, in the capacity period of June 1, 2018 to May 31, 2019, utilities will be paying the
highest price for capacitgince the introduction of the FCM. However, prices will decline over the next
three years.

Table6: ISGNE Forward Capacity Auction Results

FCA 1 2 3 4 5 6 7 8 9 10 11 12
Capacity 2010/ 2011/ 2012/ 2013/ 2014/ 2015/ 2016/ 2017/ 2018/ 2019/ 2020/ 2021/
delivery 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022
Capacity 34,077 37,283 36,996 37,501 36,918 36,309 36,220 33,712 34,695 35,567 35,835 34,828
purchased

capacity $4.50 $3.60 $2.95 $2.95 $3.21 $3.43 $3.15 $15.00 $9.55 $7.03 $5.30 $4.63

price (floor  (floor  (floor (floor (floor (floor (floor (newy
($/kw- price) price) price) price) price) price) price) $7.025
month) (existing¥

*The blended price that was paid to settle load was $7.60/d@hth

2. Transmission Costs
wSAA2YyIf bSGE2N] { SNIBAOS owb{o OKIFINHS& Oly 06S (K2
to maintain and upgrade the bulk transmission facilities relied on by all wholesale market participants in
the region.From 2002 to 2015, New England transmission owners collectively put into service $7.2
billion of transmission infrastructure and ISE projectghat there will be an additional $4.8 billion
spent on transmission infrastructure for reliability purposes from 2015 to 20B&.costs of reliability
projects are socialized across the region, with each state paying based on its proportion of peak
demand Vermont accounts for about 4% of regional peak demand.

PGAEAGASE LI e F2NJ GKS dzaS 2F GKS NBIA2YylFf GNI yaYvYa
demand during regional monthly peak loads (the electric use ap##k hour of energyseeach

8 Sourcehttps://www.iso-ne.com/about/keystats/markets#fcaresults
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month). Because there is a fixed cost associated with maintaining the transmission systeeducing
monthly coincident peaks, utilities can reduce their own transmission charges, but will essentially be
shifting those charges to other utilities anaktepayers in New England.

Figured: Regional Network Service Rates

RNS Rate Historicals and Forecast
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In addition to the regional transmission costs, there are also local transmission costs as well. These are
costs associated with transmission infrastructneeded to maintain Vermont, as opposed to New
Englanewide, reliability. For 2017, local transmission costs totaled approxim@g&ymillion®

3. Retail Rates
Retail rates are what are paid by ende customers. These rates reflect not just the powepsup
portfolio but also other regional costs..ISONE capacity and transmission), the costs of maintaining
the distribution systemd.g.tree trimming, upgrading lines and transformers, etc.), and administrative
costs €.g.billing, customer service, ef).

9 A few Vermont utilities have Open Access Transmission TariffelasAn OATTis aregulatorymechanism that
ensures consistent pricing for all resources that utilize the transmission netwoektablishing transparent terms
and conditions that apply to all resources
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Figure5: Residential Electric Price Compari8on

Regional Residential Price Comparison
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can be seen in the chart aboveh#s been more stable than the other New England states.

10 Source: Bergylnformation Agency
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Figure6: Commercial Electric Price Compari3on

Regional Commercial Price Comparison
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Figure7: Industrial Electric Price Comparisbn

Regional Industrial Price Comparison
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G. Major Vermont and Federal Incentives Available

1. Federal Incentives

The Business Investment Tax Credit (ITC) is available for commercial entities that invest in renewable
energy. The table below summarizes the technologies that lagible as well as the credit percentage
available based upon investment dates.

Table7: Business Investment Tax Credit Eligibility and Percentage

Technology 12/31/1€/12/31/17/12/31/1¢ 12/31/1¢ 12/31/2( 12/31/21 12/31/2: i“;g{:
PV, Solar Water Heating, Solar
Space Heating/Cooling, Solar | 30% 30% 30% 30% 26% 22% 10% | 10%
Process Heat
Hybrid Solar Lighting, Fuel Cells 30% N/A N/A N/A N/A N/A N/A N/A

Small Wind

12 Source: Bergy InformationAgency
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Geothermal Heat Pumps,
Microturbines, Combine Heat an| 10% N/A N/A N/A N/A N/A N/A N/A
Power Systems

Geothermal Electric 10% 10% 10% 10% 10% 10% 10% 10%
Large Wind 30% 24% 18% 12% N/A N/A N/A N/A

TheRenewable Electricity Production Tax Creslan nflation-adjusted per-kilowatt-hour (kWh) tax

credit forelectricity generated by qualified energy resources and sold by the taxpayer to an unrelated
person during the taxable year. The duration of the credit is 10 years after the date the facility is placed
in service for all facilities placed in service afeigust 8, 2005The tax credit amount is $0.015 per

kWh in 1993 dollars for some technologies and half of that amount for others. The Internal Revenue
Service (IRS) publishes the inflation adjustment factor no later than April 1 each year in the Federal
Registrar.

Renewable energy equipment can qualify for accelerated rates of depreciation under the Modified
Accelerated CosRecovery SystemEjuipment placed in service before January 1, 2018 can qualify for
50% bonus depreciation. Equipment placed irnvieer during 2018 can qualify for 40% bonus
depreciationand equipment placed in service during 2019 can qualify for 30% bonus depreciation.

TheResidential Renewable Tax Cred#s initially available to other forms of renewable energy.
However, since 215 it has only been available to solar thermal and photovoltaic installations. The
percent available is listed below and decreases in the out years.

1 30% for systems placed in service by 12/31/2019
1 26% for systems placed in service after 12/31/2019 arfdree01/01/2021
1 22% for systems placed in service after 12/31/2020 and before 01/01/2022

2. State Incentives
The State settherate at which netmetering facilities are compensated for the power they produce.
The PUC and the PSD review these rates on aibidpasis and the rates have been decreasing over the
past several years and are expected to continue to decrédesemetering is compensated at a rate of
up to 18.9 cents/kWh whereas utility projects, Standard Offer projects or bilateral contractsredlin
around 1013 cents/kWh. Taseabove marketeimbursement rates represent an incentive for net
metering facilities.

The State has also set up the Standard Offer program which offers a certain amount of capacity to
renewable projects on an annualdia. The allocations are conducted via an auction, which is designed
to leverage competition to bring prices to near or at market values. However, resources that are
successful in the auction are offered letegm contracts, which provides a certain anmiwf stability

and predictability that functions like an incentive.

H. Major changes in relevant markets, technologies, and costs
In New England, natural gas has become the dominant fuel source for electric generation. This has led
to the lowest energy fices since the introduction of the wholesale electricity market8003 however,
during cold periods there is insufficient natural gapacityavailable to fully supply both heating and
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generation in the region. As a result, 88 is now relying on aging-Gifled units to ensure sufficient
generation during cold periods and electricity prices are how more dependent on winter weather than
summer. Going forward, the likely construction of-sifiore wind projects in New England has the
potential to mitigate some of theold-weather fuel security concerns as the output from-siffore wind
appears to correlate relatively well with cold periods.

The amount of solar generation in Vermont has moved the peak hour until after sunset at all hours of
theyearandhasensurddK I & *SN¥2y (iQa LISI] f2FR éAff 0SS Rdz2NAY?:
future. In some distribution circuits, there is insufficient capacity to add new distributed generation.

This is not inherently negative and reflects the success of programs surtraetering. It is important

to recognize that this changes the relative value of solar as a generating sdtraelonger provides

meaningful contributions to system peak reductions and is unlikely to be generating during cold periods

when wholesa electricity prices are highest.

Energy consumed changes minute by minute, but generally, a prediction can be made of what the load

will be in any given hour of a day, depending largely on temperature, and increasingly, the amount of

net metered generatin being produced. Minimum load has historically been in early morning lqours

around 3 a.m. However, as the amount of mettered solar increases, the daily minimum is likely to be

during peak solar production. This type of load curve has been sethanstates with high

LISYSGNI GA2ya 2F a2t NI FyYyR KI & 0abd18\VeSiudt SimmuinK S & R dz
f2FR gFa il o LIpYds OHeBgurd Beld@proviieSa compkrisori bithe 10adzNID S &
curves for the same April day 2012 and 2018.

13Independent System OperatarNew EnglandHigh-Level Assessment of Potential Impacts of Offshore Wind Additions to the
New England Power System During the 20Q¥8 Cold SpelP018. Available ahttps://www.iso-ne.com/static
assets/documents/2018/12/2018 _iso

ne_offshore_wind_assessment _mass_cec_production_estimates 12 17 2018 public.pdf
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Figure8: The Champ Curife
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The timing of minimum load does not present reliability challenges, but it does requirnge&in

thinking about peak loads. This is especially true with respect to managing loads. For example, three
years ago there would have been an expectation that minimum load would occur in the middle of the
night during all hours of the year, which wdliave been the optimal time to charge electric vehicles.
Going forward, the timing of daily peak load is likely to change significantly depending on géasba
spring, when solar is producing the most and the system load is generally lower, mitoaadynand
therefore optimal charging time, will likely be in the middle of the day, while the rest of the year (and
especially during winter) minimum load will likely continue to be in the early morning hours.

1. Electrification
Recent technological advancemts¢ primarily lowercost lithium batteries and improvements in air
source heat pump technologieshave made electrification of the transportation and heating sectors
more of a reality. Given the efficiencies of electric vehicles and heat pumps cartpargernal
combustion engineand conventional heating sources, electrification can reduwesallenergy use
significantly. Projected adoption of coldlimate heat pumps and electric vehicles is not expected to add

14 Source: VELO.
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significant amounts of load in theert 510 years'® Regardlesst is important that electrification be
done in a manner that minimizes infrastructure costs. Absent price signals or direct control, the
deployment of numerous electric vehicles and heat pumps would have the effect chsiogepeak
demandwith corresponding increases in infrastructure costs

Additionally, it is important that there is clarity regarding the entities responsible for providing

incentives for strategic electrification. Given the need to control loads, ladect that the cost

effectiveness is dependent on electric rates, the electric utilities are best positioned to ensure that heat
pumps and electric vehicles are deployed in a reasonable manner that minimizes costs for all ratepayers.
While the efficieng utilities can have some role in education, the primary entities responsible for
electrification efforts will need to be the electric utilities going forward.

2. Energy Storage
Continuing decreases in battery costs, clarificatbbmarket rules, and fedetaand statelevel policy
drivers continue to grow the storage market across the nation; Vermont is no exception. At the end of
2018, nearly 5 megawatts (MW) of utilisgale storage and an additional 5 MW of residergizdle
storage projects had been it@led in Vermont. Another 13 MW of utilitycale projects are in some
phase of development and could become operational in 2019. The chart below shows the relative
growth in storage (and other nesolar distributed generation) in Vermont compared with etiNew
England states from September 2017 to August 2018:

Figure9: Regional NotBolar Distributed Generatiéh

Non-PV DG £ 5 MW Survey Results (MW, )
September 2017 through August 2018
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15 vermont Electric Power CompanyermontLongRange Transmission Pl&f)18. Available at:
https://www.velco.com/ourwork/planning/longrangeplan
16 Source: IS@IE Distributed Generation Forecast Working Group
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At present, the primary economic drivers for storagejpots are reductions in wholesale transmission

and capacity charges associated with monthly state and annual regional peak electricity use. Utilities
O0KSYaSt @dSa 2NJAY LI NIYSNBKALI gAGK GKANR LI NIASao
projects costeffective, such as revenues from participating in the regional market for frequency

NBIdzA FiA2yd 5SLISYRAYI 2y K2g do02271 SRémddiBbled I (G SNE
benefits can be pursued, including integrating renewables providing resilience. Utilities deploying

storage in Vermont are in the process of exploring ways to optimizing ratepayer and societal costs and
0SyST¥Aala 2F &a0G2Nr3S RSLX2eYSyied Ly GKS OFrasS 2F DN
instance, KS dziAf AGe@ IyR OdzaG2YSNAR akKINB (KS Oz2aita | yR
residential batteries to reduce peaks, and customers can use their individual batteries to provide backup
power during outages.

Storage technologies, applicatis and costs continue to rapidly evolve. Of particular benefit to Vermont
will be longduration storage (days or weeks) to transform renewables into dispatchable energy
resources and to extend their benefit (particularly of solar) into winter monthsréggnt, pumped
hydropower is the only costffective way of storing energy at scale in the region, but extensive research
is underway on breakthrough lordpration storage materials and methods (e.g., flow batteries,
compressed air storage, etc.)

Foraddi A 2y f AYyTF2N¥IGA2y NBIFINRAY3I oFGaGSNE ai2Nl 38
Storage Report from 2017

3. Net-Metering
The rate of nemetering has been particularly high in recent years, due in part to both the
compensation rate and thfalling cost of solar installations. Neteteringis @mpensated at a rate of
up to 18.9 cents/kWh whereas utility projects, Standard Offer projects or bilateral contracts all come in
around 1013 cents/kWh. If nemeteringhadcontinued at the pace see in 2016 and 201{uring
2017 thePUC received over 2,500 applications for net metering facilities)puld exceed the
requirements ofTier 2 Tier 2of the RES establishes a cleat mechanism for distributed generation to
0S02YS LI NI ugply mix. SideN thegaicOndidesations, the PUC lowered the compensation
rate in May 2017or net-metering during the recent biennial review of Retetering rates®

I. Projections of Energy Reductions and Shift to Renewable Energy Under Existing

Policies, Technologieand Markets
+SNX¥2yG0Qa w9{ YIYyRIFIGSa GKS LI OS 2F (RKBRREXATFTI G2 N
requires that a utilié @werall power portfolio be 55% renewable in 2017 rising to 75% by 2032. There
is a specific carveout for smallscale dstributed generationTier 2of the RES) which requires that
utilities procure power from irstate resources smaller than 5MW in nameplate capacity. Tidre2
requirement rises from 1% in 2017 to 10% in 2032. The RES also contains a third Tieutres req

17Vermont Public Service Depantmt, Energy Storage Repo)17. Available at:
https://publicservice.vermont.gov/sites/dps/files/documents/Pubsa®$é_Reports/Energy Storage Report/Storage_Report_Fi

nal.pdf
18 See PUC Order in Case No0OD86INV.
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utilities to procure fossil fuel savings equivalent to a certain percentage of their load. This percentage
starts at 2% in 2017 and rises to 12% in 2032.

In the past few years there have been areas of the grid where the amounnefaen ecceedshe
capacity of the grid. As described in the Departn@mport Identifying and Addressing Electric
Generation Constraints in Vermgfitheseconstraintsare not currentlyimpairing the ability of
Vernmont@ utilties to meet the RES requirements. Howegging forward, there will need to be
increased attention to planning mechanisms that can idemifyteffective mechanisms faninimizing
constraints.

J. Recommended Policies
The introduction of theRenewable Energy StandalRES)h 2017 was the single most significant action
taken to datein the electric sector to move toward the 90% by 2050 contained in the Comprehensive
oy SNHEE tftlyo l'a SELX IAYSR Ay ( KS5860500), tKdi YSy (i Qa NB
requirement that utilities retire RECs to demonstrate compliance with Tiers 1 and 2 will increase cost to
ratepayers. However, Tier 3 has the potential to decrease the overall rate impact by spreading the costs
of providing service ovan increased number of kKWA.

TheRES puts the electric sector wackto meeting+ S NJ 20F B gdalshe CEP does not supplant the
RES or otherwise require more renewable generation: "[pJower supply questions now revolve around
the most costeffective way to meet the RES requirements, not around how much renewable energy to
acquire.? The Department does not recommend any legislative changes with respect to the electric
sector.

Instead the most significant improvementlat can be madéo the electrc sector involve improving
the economics of technologies such as electric vehicles and heat pumps; actions that can best be
accomplishedhrough developing new rate designs that remove barriers to beneficial electrification
efforts such as those contempkd under Tier 3 of the RE$She Department has had ongoing
discussions with stakeholders regarding the development of such rate designs and intendsinae
working with those stakeholders to promote the development of such rates. In particular, the
Department and GMP will repodn progressmadetoward craftinginnovative ratedesign to the PUC
during 2019*

19 Available athttps:/publicservice.vermont.gov/content/legislativeeports.

20/ 8§85y S5SLINIYSYydG 2F tdzoftA0O { SNBAOSQEA uHnmdop Avagableat: wSLE2 NI 2y 0
https://publicservice.vermont.gov/content/legislativeeports.

212016 Comprehensive Energy Plan at 277. See also the statement of the PUC on this issue, in GAO8&IdI\L,80rder of

pKMKMY |G H dyelecticsuppiykKtheNIER redSgdifies that the consideration of future supply should be done in the
O2yGSEG 2F GKS wo{ o¢

22See PUC Order in Case No2880TF
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K. Recommendations Related to Tracking Data
The Department has several recommendations related to reporting and tracking data in the electricity
sector. TheDepartment believeghat severareportsare no longer necessaryid thatthe attendant
reporting requirements could bstreamlinal. Reports that are no longer necessary include

1 The Act 165 Smalind-Micro Hydroelectric report
1 The Village Gren Reportand
{1 The Fuel Efficiency Fund Repétt.

Additionally, the Department recommends

9 Sreamlining the RES perts under 30 V.S.A. 8005b(b) and 8005kdny
1 Alteringthe timing of the 30 V.S.A. 8010(d) fraetering report.

Se AppendiBfor further details as well aspecificrecommended statutory languagelated to each
change discussed below

BLF ye FdzyRa INB Fff20F0SR (G2 GKS CdzSf 9FFAOASYyO& CdzyRI LINE.
Annual Energy Report.
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IV.Heating Bctor

A. Overview
OF +SNX2y(iQa 2 0l,80%StifefmMiERergDudal BuidvidslBj 2095, th2016CEP
Orfta F2NJom: 2F GKS SySNHe dzaSR (2 KSIFd £#SN¥2yaQ
industries to be renewable. Meeting ti#2916 CEP goal for heat energy will require efforts to both
increase the adoption of renewable energy (including wood biomass), and to increase energy efficiency.

It is important to note that there can be significant variability in thermal usage on abyegear basis,
depending on weather. The amount of thermal energy required to heat homes during a mild winter will
be noticeably less than during a particularly cold winter. Accordingly, looking at the total thermal
energy used each year might not progid meaningful illustration of the effects of weatherization and
installationof renewable heating systems.

The2016CEP provides several pathways to help meetrémewable thermal energgoals outlined

above. Importantly, reaching th2016 CEP goalwill require efforts to reach th&i 4§ SQ& o6 dzA f RA y 3
efficiency goals, set forth in 108/A8 581 UnderSection581, the goals of the State include

weatherization of 80,000 homes by 2020 and the reduction of annual fuel needs and bills by an average

of 25%2* In addition to weatherization, theo16/ 9t Ol f t & F¥2NJ ¢aA3IYyAFAOlI yif &
0A2SYSNHe |y R KSIF G LlzyLla o

Unlike electricitythere are no RECs associated wiitarmal energythat can be usedb calculate the
renewability of heating fuls. Advanced wood heating systems (AWH) are considered by the Department
to be renewableand some portion of the heating provided by cold climate heat pumps is also
considered to be renewablélowever that electricityis already being reported as renewalbh the

electric sector and thus cannot be counted under the thermal sectbe renewability of heat pumps

RSLISYyRa 2y (GKS NByYySgloAfAGEe 2F | dziAfAde@Qa LI2NITF?2
renewable, and thus thenergy provided byeat pumpscamot be 100% renewabléor those utilities
Forexample2 y | adFrd0S6ARS oFaAirazr (GKS dziAf AdndtheierelL2 6 SNJ 3

heat pumps camgenerallybe considered to provide 62% renewable hé&at.

B. TotalThermalEnergy Consued:
Table8: Thermal Energy (MMBtu)

Total (MMBtu) Amount Renewable Percent Renewable
38,610,000 9,266,400 24%

In 2016,approximately38.61 trillion BTUs (38,610,000 MMBTWs)e used for thermal energy.

2410 VS.A8 581

25Vermont Public Service Departmef@pmprehensive Energy Plahpage 82016.

BLy (KS dziAfAGASEAQ NBLRNIAY3I 2F ¢ASNI o &F@Ay3Ia | Aa@iIOAF GSR g A
fuel reductions associated with heat pumps in a manner that includes the nuclear component of their power supply mix.

Consequently, the fossil fuel reductions that are reported for heat pumps used to comply with RES Tier 3 cannot be directly

equated to the renewable component of heat pumps.

27Vermont Public Service Departmef@pmprehensive Energy Plahpage 882016.
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C. Renewable Energy Consuiine
Using data from th&nergy Information Administration (El&)d the Residential Fuel Assessmeéimg,
Biomass Energy Resource Center calculated the percentage of fuel sources used for thermal space
heating and hot water needs for Vermont in 2014. Theddidlow depicts those calculations and
includes an estimate of MMBTUSs for each fuel source annually, calculated as a percentage of the total
38,610,000 MMBTUs used for thermal energy. Of the 38,610,000 MMBTUSs, approximately 9,266,400
MMBTUs were renewable

Table9: Thermal Energy by Fuel Type (MMBtu)

Fuel Source No.2 Heat Oil Propane Natural Gas Wood Electricity
Percentage 32% 23% 21% 21% 3%
MMBTUs 12,355,200 8,880,300 8,108,100 8,108,100 1,158,300

FigurelO: Percentages of Thermal Energy Use by Source

Thermal Energy Use by Fuel Source (2014)

Electricity
Natural Gas 3%

21%

Propane
23%

Cordwood
14%

Approximately 24% of thermal energy use in Vermont in 2014 was renewable.

D. Major changes in relevant markets, technologies, and costs

1. Advanced Wood Heat Systems
Wood heat is a promising strategy to remufossil fuel usage in the thermal energy sector, support the
f20Ltf SO2y2Y& | yR * SN2y héipkeeftle MBdacape fald@eBMmNG & A Y R dza
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wood is used for heat or ibombined heat and powesystems, the thermal energy averages8

percent efficiency (compared to an average efficiency e22@ercent when used for electricity

generation.j® Wood heat can be a cosffective and efficient pathway to reach ti#16CER® & (i K S NX I f
renewable energgoals.

Although the percentage of houselils using wood heat has decreased as compared to the 1980s, it has
increased by nearly 4% since 1998.ccording to U.S. Census Data from the 2PQ26 American
Community Survey, 43,863 households (nearly one in six) in Vermont utilize wood as theily prima
house heating fuel’ A study completedor the GeanEnergyDevelopmentFund (CEDFRh 2017

suggests that the number is closer to 65,000 househdlds.

The 2016 Vermont Wood Heat Baseline Stooiypleted for the CEDBund that wood heat (both
traditional and advanced wood heat) accounted for 21% of total heating in Vermont, with 38% of
households (96,951 individual households) using wood for at least part of their heat. Of these
households, 31,051 (12% of households), heated in part with wood p&lets.

Although wood heat accounts for a sizable portion of heating in Vermont, AWH accounts for just 2% of
total heating in Vermont® AWH is distinguished from other wood heating systems as AWH systems can
be relied on as a primary source of central indoor hegtind have the ability to continuously operate
without manual loading of pellets or other servicifog at least a week

As definedin32V.SB. bt nmI Iy alF ROFIYyOSR 622R 02AftSNE Aa | o
conditions:

1 Installed as agmary central heating system
1 Rated as higlefficiency, meaning a higher heating value or gross calorific value of 85% ar more
1 Containing at least one weelt fuel-storage, automated startup and shutdown, and fuel feed
and
1 meeting other efficiency andimemissions standards established by the FEC.

Additionally,bulk woodchip systems will play a large role in helping to reé@dt6e CEP goals. Bulk
woodchip systems are installed on the commercial and institutional level, with a few systems having a
largeimpact on fossil fuel reduction. One consideration with bulk woodchip systems, as compared to
wood pellet boilers, is the need for additional maintenance.

The Baseline Assessment for 2016 for Wood Heating in Vermont estimates that there are 477 AWH
pellet boiler installations in Vermont. Of these installed systems, 377 pellet systems were installed in
residential settings, and 100 pellet systems were in commercial and institutional settings. From 2014

28 Biomass Energy Resource CenBtomass Energy: Efficiency, Scale, and SustainaB0ib@.

29Vermont Department of Forests, Parks and Recrealf@mmont Residential Fuel Assessment for the 26 Heating
Season2016

30U.S. Census Buredtouse Heating Fuel: 2012016 American Community SurveY&ar Estimate#vailable at:
https://factfinder.census.gov/faces/tableservices/jsf/pages/produeiv.xhtml?src=bkmk

31Biomass Energy Resource Center and WE6Gd Heating in Vermont: A Baseline Assessment for, 2016. Available at:
http://publicservice.vermont.gov/sites/dps/files/documents/Renewable Energy/CEDF/Reports/AWH%20Baseline%20Report%
20FINAL.pdf

32 |bid

33 |bid

3432 V.S.A8 9701
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2016, an estimated additional 64 residential pellesteyns and 9 commercial and institutional pellet
systems were installed each year in Verm#rdditionally,the reportestimates that there are 62
woodchip systems installed in Vermont, all in the commercial and institutional sétting.

Tablel0: Advanced Wood Heat Installations in Vermont (2016)

Installed pellet boilers (residential) 377
Installed pellet boilers (commercial and institutional) 100
Total number of installed pellet boilers 477
Installed woodchip systems (commeraald institutional) 62
Total number of installed AWH systems (pellet boilers and woodchip systems 539

The table below is renade from the Baseline Assessment for 2016 on Wood Heat in Vermont and
displays the estimated annual wood consumption for heatmgermont. AWH includes only bulk
pellets (not bagged pellets) and woodchips.

Tablell: Estimated Annual Wood Consumption in Vermont (2016)

Sector Traditional Fuel:  Traditional =~ AWHFuel: Bulk  AWH Fuel:

Cordwood Fuel: Bagged Pellet (tons) Woodchips
(green tons) Pellet (tons) (green tons)

Residential 700,000 126,000 2,000 -

Commercial and Institutional 940 - 7,000 86,000

Total tons of wood consume 701,000 126,000 9,000 86,000

(annually)

Total MMBTUs 5,800,000 2,100,000 100,000 800,000

2. Heat pumps
Heat pump technology includes bothaiburce heat pumps and groursburce heat pumps. Given the
high capitalcost ofmostgroundsource heat pumjnstallations the CEP focuses on the installation of
air-source heat pumps asasteffectivemeasure to reduce fossil fuel usage and generate energy
savingsColdclimate &r-source heat pump8CCHPsre energy efficient heating measureldeat pumps
can be used to heat living space or hot water. In this report, the térat pumpg refers to units that
heat living space, as opposed to heater heat pumps (HWHP).

Tablel2: Number of CCHPs Installed through Prescriptive Programs Offered by the EEUs

2016 4,118

2017 4,161
Bg222R I SFGAY3I Ay £SN¥Y2ydy ! . FaStAyYyS 1 4aSaavySyid FT2NJ Hy
Bg222RFGAy3 Ay £SN¥Y2yaGyY | FaStAyS 1 aaSaavySyid F2NJ wnmcé



| 2018 2,786 |

E. Comparison of Vermont Prices
The three graphs below compare the prices of propane, heating oil, and natural gas among the New
England states. As can be seen, these prices are quite volatile and there is not significant variability
among the New England States.

FigurelQ: No. 2 Heating Oil Price Comparion

Price Comparison of No. 2 Heating Oil
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Figurell: Propane Price Comparisén

Price Comparison of Propane
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Figurel2: Natural Gas Price Compari$én

Price Comparison of Natural Gas
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F. Major Vermont and Federal Incentives Available
The tabé below includes details regarding state and federal incentives that are available in the heating
sector.

Table1l3: Vermont and Federal Incentives Available in the Heating 3&ctor

Source Incentive Eligible Entities
Efficiency Vermot $3,000 for automated wood pellet Residential, Commercial,
boilers or furnaces Institutional, Municipal
Efficiency Vermont $1.25/sq ft. for commercial buildings Commercial
over 5,000 sqft. up to $50,000
CEDF $3,000 rebate for automated wood Residential, Commercial,
pellet boilers or furnaces Institutional, Municipal
Washington Electric Coo| $1,000 rebate for automated wood Residential, Commercial,
pellet boilers or furnaces for Coop Institutional, Municipal
members
Windham Wood Upto $100,000 towards technical Windham County
Heat Initiative and installation costs for an public schools,
automated wood heat system municipal

39 Source: EIA
40 Sourcehttps://fpr.vermont.gov/sites/fpr/files/Incentives%20Handout.pdf
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buildings, and
public serving
institutions
Vermont Electric $150 bill credit to members for Residential
Cooperative the purchase of a et stove
Clean Energy Wood Stove Changeout Residential
Development Fund Program: $1000 towards
purchase of pellet stove or $800
towards wood stove when you
turn in a noREPA certified
wood stove
Clean Energy Up to $20000 for a wood pellet Maple
Development Fund or chip fired evaporator Producers
USDA Rural Rural Energy for America Farms and small
Development Program: Grants from $2,500 to business in ral
$500,000 for biomass energy and areas
efficiency projects. Loans are also
available.
USDA Rural Community Facilities Direct Cities, villages,
Development Loan & Grant Program: Grants and towns with
and loans for biomass energy populations less
projects than 20,000

Starting July 1, 2018, advanced wood heat boilers will qualify for a retailasadasse tax exemption.

The exemption is on qualifying equipment and directlyoaissted equipment must meet the following
requirements: (A) installed as a primary central heating system; (B) rated asffi@gé&ncy, meaning a

higher heating value or gross calorific value of 85 percent or more; (C) containing at least one week fuel
storage, automated startup and shutdown, and fuel feed; and (D) meeting other efficiency and air
emissions standards established by the Department of Environmental Conservaliernax exemption

is estimatedto provide an aerage of $90(n savings peboiler.*

G. Projections of Energy Reductions and Shift to Renewable Energy Under Existing

Policies, Technologies, and Markets
Recent developments in the heating sector have put this sector on a path towards renewafility.
has seen significant growth, fronssentially zero t@ver five hundredleployments in the last several
years. Incentives for AWH are available from both 8EDFs well as Efficiency VermofiVT) These
incentives will continue to promote the conversion to AWAtditionally, CCHPBawe become more

41Vermont Department of Forest, Parks, and Recreafidodern Wood Heat in Vermont: Incentives and Reh&648.
Available athttps://fpr.vermont.gov/sites/fpr/files/Incentives%20Handout. pdf
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affordable and viable heating option3ier 3of the RES, under which many of the DUs are providing
incentives for coletlimate and hotwater heat pumps, will further the adoption of heat pumps. It is
important to note; however, that we arstill in the early stages of the RES and the@tearings under
Tier 3 As such, the incentives for heat pumps varies between utilifié@se market directions are
promising for the heating sector and will likely continue to increase the percennefarabilityin this
sectorthrough conversions to the above technologies. The curtentprice environment for fossil
fuelspresents a challenge @snversions are less economily enticing.

A. Weatherization
Weatherizationis the path for improvingalluf RAy3Qa akKSftf | yR NBRdAzOAYy 3 ({KSE
to heat the building. The ufront costs associated with weatherization can be considerable, and
although the investments are loHAiyed, the payback for investments can also be of longer duration
than is typical for consideration of electric efficiency investments.

One issue that has been difficult for increasing the amount of weatherization in the state is funding.

There are four major funding sources: EBderal weatherization assistance fis) managed by the

+SN¥Y2yid hFFAOS 2F 902y 2YAO hLILRNIdzyAlGedT oun0 TFdzyRa
efficiency peak reductions in ISD9 Q& C2NB I NR /I LI OAdGe al NJSGT o600 ¥Fd
participation in the Regional Greenlge Gas Initiative; and (4) the energy efficiency charge paid by

customers of Vermont Gas Systems.

Tablel4: 2017 Weatherization Accomplishments Summary

Comprehensive retrofit

. Notes
projects

The total number of housing units counted toward the annual

Total Projects (# units 2012 goafzinclude all comprehensive projects completed through thql
served) ’ five participating organizations (EVT, VGS, BED, OEO and 3E

Thermal).

The average fuel usageduction for projects completedDoes
Average % fuel usage 2306 not include projects that span multiple years. Fuel use reductio

reduction are measured using actual fuel usage data when available andjf
reasonable estimates when fuel usage data is unavailable.

Carbon reductions use a uniform calculation method based on

. . 5,988,367 Ibs. Federal standards published on the EIA website for fossil fuels
ey Eriesione i Vermont Agency of Natural Resources values for electricit
(2,994 tons) : gency y
savings.
Incentive costs $11,083,404 Direct financial incentives to the homeowner or building owner
Participant costs $8,666,786 Participant contributions to the cost of building improvements
Total project costs $19,750,190

42The PUC has established a goal of conducting comprehensive retrofits projects on 80,000 units by 2020.
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On an annual basis, the Department provides a report to th€ Rigarding building energy efficiency
goals established in 10 V.S.A.§581KS 5SLJI NIYSyiQa 5SOSY0OSNE Hnamy NB

The progress toward thbuilding energy efficiencyogls for the State as defined in 10
V.S.A. 8§ 581(1) has bedarady since 2008, but well below the rate necessary to achieve
the 2020 goal of 80,000 homes. The average savings per home has also tracked slightly
below the goal of 25% reduction in energy usage. At the end of 2017, only 42% of the
2017 interim goal fo completions ofcomprehensive energy retrofit projects was
achieved. Only an immediate and unprecedented ramp up of the efforts and
expenditures by the participating organizations would make it possible to achieve the
goal of improving the energy fithes$ 80,000 homes by the end of 2020.

The benefits to Vermont residents from the efforts to reach the goals of Section 581
have been substantial, measurable and will continue to pay dividends for decades to
come. These benefits include reduced energy hillseased employment in the energy
efficiency sector and reduced greenhouse gas emissions, as well as thenexyy
benefits of improved health, safety and comfort for the residents of participating
homes®

Table 1%elow provides data for the past ten ges regarding progress toward building efficiency goals.

Tablel5: Number of Housing Units with Comprehensive Thermal Retrofit; 2008

Numberhousing unitscompletinga comprehensive thermal retrofit

2017
2017 Average %
Average %| Fuel Use
Fuel Use | Reduction
2008 | 2009 | 2010 | 2011 |2012 | 2013 | 2014 | 2015 | 2016 | 2017 | Total | Reduction | Statewide

lEvr 298| 480| 644| 952| 1,132 1,162| 1,081 821| 834| 653| 8,057 17%
|BED 3 2 8 7 2 13 5 19 4 63 49%
VGS 178 393 465 235 332 360 388 356 331 344| 3,382 17% 23%
IOEQWAP 1,427| 1,570| 1,785| 1,162| 1,479 927 1,102 802| 646* 674*| 11574 28%
3E Thermal 0 0 63| 813| 381| 215 190| 129| =205 337| 2,333 37%

Total 1,903 2,446|2,959| 3,170 3,331| 2,666| 2,774 | 2,113| 2,035| 2,2

(annual)
Total

- 111,903| 4,349 7,308 (10,47813,80916,47519,24921,36223,39 | 25,99
(cumulative)

43 Annual Report of the Deptment of Public Servioey + SNX¥ 2y 1 Q& t NEINBaa ParsuanN&R10. dzZA f RAy 3 9
V.S.A. § 581
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H. Recommended Policies
The feating sector is the second largest with respect to carbon emissions. It is also the sector that is
most important with respect to addressing vulnerable ptations.

The state is significantly behind its weatherization goals, with the major concern being the lack of

funding. An area of potential promise entails expanding the State Weatherization Assistance Program

(WAP) through new finance and funding @t & ® / dzZNNBy & NB a 2 dzND Sidcon'e2 NJ YS S
weatherization goals are insufficient. A proposal of the Climate Action Commission suggests accelerating

the rate of implementation using a bonding strategy or expanding the amount of fundingeWP.

This approach could prove beneficial where there are long term returns that yield health impacts and
SySNHe al @ay3a Ff2y3a gAGK AYLINROSR FFF2NRFIOATAGER
vulnerable families.

Additionally, the Depdment recommends that the Energy Efficiency Charge associatedheitkih
used byheat pumps be specifically eararked for weatherization effortsThis would provide
consistencypbetween the fee being assessed and the programs funded by thasfeeatpumps are a
significant heating sourc&he Department also recommends thewelopment of informational
language regardinthe correctoperation of a heat pumghat maximizes savings.

The Departments currently pursuing a ruling from the PUC that makearahe responsibility for
electrification. Until the summer of 201BVTwasutilizing limited thermal efficiency fund® provide
incentives for heat pumpghus reducing the funding that was available ig@ratherization efforts.
Although EVT has chas to discontinue this practice for now, there is no regulatory mechanism
currently in place that would prevent EVT from making this decision in the future. In order to ensure
appropriate accountability, the Department is recommending that utilities lspoasible for funding

and directing electrification efforts and EVT fund weatherization and AWH efforts.

I. Recommendations Related to Tracking Data
Currently, tracking progress towards thermal energy use goals is challenging given the lack of
standardized d&a. One potential method of tracking progress is to haw®d-stove shops reporthe
number and type of stovesold, cordwood dealers report the number of cords sold, and pellet dealers
report sales in bags and bulk. This data could onkeleased in tle aggregateto protect privacy
concerns.
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v.  Transportation

A. Overview
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The2016CEP contained three broad transportation goals for 2025:

1 Reduce Energydég by 20%;
91 Increase the share of renewable energy to 10%; and
1 Reduce GHG emissions by 30% from 1990 levels.

Progress towards these goals has been minimal oreastent. The percent of renewable energy in the
transportation sectois currently at approxnately 5.5% and GHG emissions are above 1990 ¥vels.

The2016CEP discusses progress towards our transportation energy goads iartd X SisiCER calls for

a significant increase in focus on transportation energy usdné we will not successfully rea our
transportation energy goals unless electric vehicles and biofuels truly take hold nationwide,
conventional fuel standards are significantly improved, and transportation infrastructure funding is
decoupled from petroleum usage. Nevertheless, wearah should set a direction for Vermont that
moves toward a more sustainable future, while simultaneously advocating for policy alignment with the

LINA @

B. Total Energy Consumed
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Tablel6: Transportation Sector Energy (MMBtu)

Total

49,000,00QMMBtu)

Amount Renewable Percent Renewable
2,695,000 5.5%

C. Renewable Energy Consumed:
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approximately 5.5%, or 2.695 trillion Btu, of the energy consumed in the transportation sector was

renewable

D. Major changes in relevant markets, technologies, and costs
Electric vehicledgncluding electric busebave recently become viable transportation option as the
range of such vehicincreases and the upfront costs decline. It is expected that edltsontinue to

44Vermont Agency of Transportatiomransportation Energy Profil2017.
45US ElAYermont State Profile and Energy Estimatest Updated November 16, 2017. Available at:
https://www.eia.gov/state/data.php?sid=\/TAccessed December 08, 2017.

46https://vtrans.vermont.gov/sites/aot/files/planning/documents/planning/The%20%emt%20Tranportation%20Energy%20P

rofile_2017.pdf
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decline and that EV adoption will continue to rise. The graphic below shows the declinesastioé
lithium-ion batteries one of the major cost drivers for electric vehigleser the past several yearin
addition to declining csis, the availability of a variety of modéfer personal automobileghat meet
differing customer needs is anticipated to drastically increase. Several auto manufacturers have
announced plans to produgaore EV models and some have even annourymek to discontinue
internakcombustion engine vehicles.

There are several electric bus purchases planned within Vermont. With the assistance of federal grants
administered by AOT, Green Mountain Transit is in the process of acquiring threizdutlieatic

busses, which will operate in Chittenden County. Through a separate funding process, two cutaway
electric shuttle buses can be expected to begin operating in Washington County within the next year.

Figurel3: Lithiumlon Batery Cost Trend$
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7088 C2NRQa |y VihaAvdSr¥uSers tomEdelisautoshowdetroit-ford-motor/ford -plans
11-billion-investment40-electrified-vehiclesby-2022idUSKBN1F30¥Zy R Da Q& | yy2dzy OSYSy i KSNZ
https://www.nbcnews.com/business/autos/grgoingall-electricwill-ditch-gasdiesetpowered-carsn806806

48 Bloomberg New Energy Finantéthiumlon Battery Price Surveg0162016.
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E. Comparison of Vermont Prices
Figurel4: Gasoline Price Comparison 2201 8*°
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F. Major Vermont and Federal Incentives Available
Although there are no statievel incentives for electric vehicles in Vermont, salelectric utilities
have adopted programs to encourage electric vehicle purchases in order toTheeetobligations
under the Renewable Energy Standdbdive Electric Vermont maintains an updated list of all the
electric vehicle related incentivesfefed in Vermon€?®

In addition to the incentives provided by utilities, a federal tax credit is also availdi#eederal tax

credit ranges from $2,500 to $7,500 depending on battapacity angphases out when the
manufacturer sells 200,00fualified \ehicles>! This credit is also passed down to those who lease EVs,
as the leasing company will require a lower down payment or decreased monthly payments.

G. Projections of Energy Reductions &fdft toRenewable Enerdynder Existing
Policies, Technologieand Markets

49 Gas Buddy, Available &tttps://www.gasbuddy.com/Charts? ga=2.132332301.283721332.1547499799
1117221985.1547499799

50 Available athttps://www.driveelectricvt.com/buyingguide/purchaseincentives

51Internal Revenue ServicBlugin Electric Drive Vehicle Credit at a Glai2€4.8. Available athttps://www.irs.gov/credits
deductions/individuals/plugn-electricdrive-vehiclecredit-section30d

35


https://www.gasbuddy.com/Charts?_ga=2.132332301.283721332.1547499799-1117221985.1547499799
https://www.gasbuddy.com/Charts?_ga=2.132332301.283721332.1547499799-1117221985.1547499799
https://www.driveelectricvt.com/buying-guide/purchase-incentives
https://www.irs.gov/credits-deductions/individuals/plug-in-electric-drive-vehicle-credit-section-30d
https://www.irs.gov/credits-deductions/individuals/plug-in-electric-drive-vehicle-credit-section-30d

1. EV Registrations
Figurel5: EVs Registered in Vermont, 24218
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Electric vehicle registrations in Vermont continue to gré¥s EVs can be powered renewable, the
percent of the transportation sector that is renewabs expected to grow alongside growth in EMwe
figure above demonstrates the growth in registrations over the paseralyears. It is important to

note that t is difficult for VT to move thEVmarketby itself. Changes are more likely to comerin
nationwide shifts in EV prices, range, and availabiligy wériety ofmodels including pickups and all
wheel drive However, his doesf®@mean that VT shouldot takeaction. Rather, it means thatermont
must be strategic in the areas in whitte state choose to act and further incentivize EV adoption. One
such example is rate design. Vermont DUs should offer rates that ensure charging costs are reasonable
and contain either adequate price signals or direct control by the DUs to minimize tbetjadiy

negative impacts of charging on the grid. Additionallizhsinnovative control mechanisms can also
facilitate increased grid choreography between flexible loads and intermittent generation.

2. Fleet Composition
CKS O2YLRAAGAZ2Y flRetcarhawld Sgfificaniimpdd ¢hbditie energy consumed
in the transportation sector and the GHG emissions associated with the energy consumed. Vehicles
powered by alternative fuels, e.g. electricity or compressed natural gas (CNG), are ofteefficteat
and have significantly less GHG emissions. This statement is especially true for electric vehicles where
they are powered by renewable resourceEhe tabled St 26 aK2ga GKS O2YLRaAiAlAzy
vehicle fleet. Recent trends include an irasge in plugn electric vehicles (PEV), which includes both all
electric (AEV) and plig hybrid electric vehicles (PHEV) as well as hybrid electric vehicles (FiB\é).
12 below shows the quarterly increases in PEV increases since 2012.
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Tablel7: Composition of Vermont Vehicle Fleet, 2208 7>

Year PEV Propane/CNG Diesel Gasoline
AEV  PHEV ICEV HEV
2008 N/A N/A 75 32,140 578,881 4,656
2009 N/A N/A 69 30,724 528,930 5,473
2010 N/A N/A 59 25,932 524,810 5,877
2011 N/A N/A 51 28,513 550,711 7,056
2012 48 140 48 38,684 541,872 7,693
2013 130 466 43 28,209 516,339 7,945
2014 197 670 43 29,879 525,199 9,242
2015 248 865 44 31,239 533,118 9,895
2016 330 1,192 43 31,213 533,021 10,676
2017 381 1,387 47 30,205 532,370 10,90

3. Fleet Fuel Economy
Another important metric regarding the Vermont vehicle fleet is average fuel economy. The federal
Corporate AverageFuel Economy (CAFE}andards have been driving increases in the average MPG as
older, less efficient vehiclesarcycled out of the fleet. The table below shows this increasihesder
Gallon (MPGJrend over the last several years. Additionathe EPA established thdiles per Gallon
Equivalent MPGg standard for vehicles that do not use liquid fuels. The3dating for a vehicle
represents the number of miles the vehicle can travel using the same amount of energy that is
contained in a gallon of gasolifi€ The table below does not incorporate the MPGe rating of vehicles
that do not use liquid fuels.

Tablel2: Fuel Economy Vehicles Registered in Vermont,-201%*

Average

Year Registered Average  Highway
Vehicles City MPG MPG Combined MPG
2011 586,422 18.1 24.2 20.3
2012 578415 18.4 24.5 20.7
2013 552665 18.7 24.8 20.9
2014 564,591 19.1 25.3 214
2015 589,608 19.5 25.6 21.8

52\Vermont Agency of Transportatiomhe 2017 Vermont Transportation Energy Prafi(s,7. Available at:
https://vtrans.vermont.gov/sites/aot/files/planning/documents/planning/The%20Vermont%20Tranportation%20Enerqy%20Pr
ofile_2017.pdf

53 US Environmental Protection AgenBjectric VehiclesLearn More About the New LabeAvailable at:
https://www.epa.gov/fueleconomy/electrissehicleslearnrmore-aboutnew-label

54Vermont Agency of Transportatiomhe 2017 Vermont Transportation Energy Profi(s,7. Available at:
https://vtrans.vermont.gov/sites/aot/files/planning/documents/planning/The%20Vermont%20Tranportation%20Energy%20Pr
ofile_2017.pdf
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2016 591,864 19.8 25.9 22.1
2017 596,783 20 26.1 22.2

4. Electric Vehicle Charging Stations in Vermont
As of December 8, 2017, there are approximately 160 publicly available charging stations in Vermont:

1 11 locations with &vel 1 charging, which charges at approximately 1.4 kW power and provides 5
miles of range per hour of charging;

1 132 locations with Level 2 charginghich charges aapproximately3-7 kW and provides
roughly10 to 20 miles of range per hour of charginggda

9 23 DC Fast Chargers, which charge at2B kW and generally takes 30 minutes to provide an
80% charge.

The Drive Electric Vermont program (supportedd®yT ANR, and PSD) keeps track of the publicly
available charging stations in Vermont and mapshtstatewide (see the image below).

Figurel6: Map of Publicly Available Electric Vehicle Charging Stations

-i! EV charging stations in Vermont: 157 Q Fast Chargers Q Level 1/2 Chargers
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transportation reeds can be met by shifting freight to rail, there are many heangl mediumduty
applications for which no electric or rail options are available. In those applications, alternative fuels
including biodiesel, ethanol, and compressed or liquefied nawaar offer a lowercarbon alternative
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to gasoline and diesel, with significant GHG savings and fewer emissions. While biodiesel is preferred to
natural gas for heawand mediumduty applications, both biodiesel and natural gas are preferred over
petroleum products?®

Because biodiesel can be blended with dies®l used in existingedium and heavyehiclespiodiesel

in particularofferst  dzy A lj dzS 2 LILIR2 Nlidzy A& G2 NBRdzOS GKS DI D SY)
any new investments in specializgehicles, equipment, or infrastructurEnvironmental concerns,

including poor energy return on energy invested and questions about the climate change impact

associated with ethanol make it a less attractive option for the state. Compressed and licuatiieall

gas also offer GHG savings above gasoline and diesel, but are currentlyemeaable resource.

| 26 SOSNE GKS dzaS 2F NByYySglo6ftS ylFddzaNIt LA Ay GNI Y
sectoral goal of deriving 10% of its energy useangportation from renewable sources by 2025 and

80% by 20508

Publictransitcan be less energptensive that singl@ccupancy vehicles and can offer potential cost
savings for consumers’he Agency of Transportation periodically develops a publicitrpakicy plaf’
andexpendsa significant portion of its transportation budget on the capital and operating needs of the
aldldSQa yAyS LHEtAO GNIyaArd LINRPIARSNAEOD

The following chart outlines the 2016 CEP Transportation Goals and the most recent clatuent s

update. It also outlines the average annual change that must occur to be on track to reach the CEP goals.
For example, to reach th2016 CEP goal of tripling the number of state parid-ride spaces, at

minimum, 146 spaces must be added each yeawbeh 2018 and 2030. This represents a simple way

to calculate whether the state is on track to reach the transportation goals outlined.

Tablel8: 2016 CEP Transportation Objectives and Current Status

Goal Goal Year Curent Status Source Requirement to Reach
(Numerical) CEP Goals
Triple the 3,426 2030 1,525 (2017 CEP Add 1901 spaces,
number of Transportation| adding at least 146
state park Goals (2016) spaces each year.
andride
spaces
Increase 8.7 million 2030 4.71 million CEP Increase ridership by
public annual trips annual trips (2016] Transportation| 4.01 million annual
transit Goals (2016) | trips, adding 308,462
ridership by trips each year.
110%

55Vermont Department of Public Servi@916 Comprehensive Energy Rlanpage 174.

56 |bid.

57 Avalable at:https://vtrans.vermont.gov/planning/PTRP

58 \VVermont Department of Public Servi@)16 Comprehensive Energy Planpage 148.

59Vermont Agency of Transportatio2018 Fact Book and Annual Repétvailable at:
http://vtrans.vermont.gov/sites/aot/files/planning/documents/planning/VTrai2918 FactBookweb.pdf
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4.69 million

annual trips
(2017%°
Quadruple 400,000 2030 92,422 annual CEP Increase rail trips by
Vermont annual trips trips (2016) Transportation 254,254, adding
based Goals (2016) | 19,558 passenger rai
passenger 145,746 annual trips each year.
rail trips trips (2017)**#1
Double the | 13.2 (based| 2030 7.3 million tons CEP Add 6.5 million tons of
rail freight on 2011 (2014) Transportation| rail freight, adding
tonnage in figure) 6.7 milliontons | Goals (2016)| 500,000 tons each
the state million tons (2017%2 year.
Increase the| 10% ofthe | 2025 0.3% (2016) CEP By 2025, an additiona
percentage | vehicle fleet Transportation 9.7% of vehicles
of the 0.3% (2017) Goals (2016) should be EVs,
vehicle fleet increasing the
that are EVs percentage of EVs in
the fleet by 1.21%
each year.
Increase the 10% of 2025 None*** CEP By2025, an additional
number of vehicles Transportation| 9.98% of medium ang
medium and A 2009 study Goals (2016) | heavyduty vehicles
heavyduty estimated should be powered
vehicles tSN¥ 2yl renewably, increasing
powered by transportation from our current
renewable biodiesel ufel at percentage at a rate o
energy approxima:ely 1.25% a year.

76,000 gallons, or
0.02% of the total
transportation fuel
portfolio in 2008
(White, 2009).

H. Recommended Policies
Progress towards our renewable energy goals can occur in either a linegparential fashion. The

linear approach suggests more state level intervention up front whereas an exponential approach relies

more heavily upon technological or market developments to drive change. There are positive and

negative aspects of both apprdaes. For example, a linear approach may cost more state resources up
front than would otherwise be needed to reach a gaad an exponential approach leaves much of the

progress outside of the control of state government but may end up costing lesheNeitthese

approaches is likely to be the right choice. Most likely an appropriate balance between the two is the

best path forward. Of the three sectors, Vermont has made the least progress towards our

60 1bid.
61 1bid.
62 bid.
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transportation related goals. The Departmentiudesseveral recommendations below that strive to
achieve the correct balance between the approaches described above.

In addition, the PUC @esentlyconducting a proceeding taddress the three items below, among
other considerations.

1. Set the egulatory stage early to ensure that barriers to growth in the EV market do not exist
when significant growth is realized. This includes not just clarifying the jurisdictional scope of
state agencies that is whether the ownership or operation of an Eharging station results in
regulation as a utility or if some other regulatory structure is approprigbet also
implementing ate desigis thataddress cost effectiveness of EVs

2. One of the concerns that has been raised with respect to EVs is thatitheunerently no
mechanism to ensure that EVs pay for their share of transportation infrastructure. Gasoline and
diesel vehicles pay a fuel tax. An increased registration fee could help address this; however, it
is possible to impose a volumetric chamecharging. Given that there is not a useful role for
Efficiency Vermont in the electric vehicle space, it would be useful to divert the Energy Efficiency
Charge customers would otherwise pay for the electricity associated with vehicle charging
toward areplacement for the fuel tax.

3. Vermont is the only state in New England without statewide EV incentives. With a limited
timeframe to reap the Federal tax credit incentive and the slow progress that Vermont is making
towards the transportation CEP goasstatewide EV incentive may help to bridge the gap
between the high upfront costs of EVs, until there is cost parity between EVs andd@Es.
possible source of funding for such an incentive is the $3.6 milamontreceived from the
State Volkswagegettlement

Another important policy development worth mentioning is the recent agreement by most states within
the Northeast and MiAtlantic Region, including Vermont, to develop a regional transportétiets
capandinvest policy proposal through thEransportation and Climate Initiative. Participating states
have committed to developing the policy over the next year at which point each state will decide
whether and how to adopt and implement the policy in its own jurisdiction.

I. Recommendations Rett to Tracking Data
Currently, the Vermont Agency of Transportation reports on energy use in the transportation sector
through its biennial Transportation Energy Profile. This document presents a lot of very useful data in a
userfriendly manner. Howevethere currently is no mechanism to track progress towards heavy duty
vehicles powered with biodiesel (see the table above from the 2017 Transportation Energy Profile). The
Department recommends that some method of tracking biodiesel sales be implemienteder to
track progress towards this goal.
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Appendix A Statutory Languag@equiring Report

(e) The Commissioner of Public Service (Commissioner) shall file an annual report on progress in meeting the goals
of the Plan. The report shaltddress each of the following sectors of energy consumption in the State: electricity,
nonelectric fuels for thermal purposes, and transportation. In preparing the report, the Commissioner shall consult
with the Secretaries of Administration, of AgricultyFood and Markets, of Natural Resources, and of

Transportation and the Commissioner of Buildings and General Services.

(1) The Commissioner shall file the report on or before January 15 of each year, commencing in 2019. The
provisions of 2 V.S.A. § 20Q@&hall not apply to this report.

(2) The Commissioner shall file the report with the House Committees on Energy and Technology and on Natural
Resources, Fish, and Wildlife and with the Senate Committees on Finance and on Natural Resources and Energy.

(3) For each sector, the report shall provide:

(A) In millions of British thermal units (MMBTUSs) for the most recent calendar year for which data are available,
the total amount of energy consumed, the amount of renewable energy consumed, and the percentage of
renewable energy consumed. For the electricity sector, the report shall also state the amounts in megawatt hours
(MWH) and the Vermont and New England summer and winter peak electric demand, including the hour and day
of peak demand.

(B) Projections of th energy reductions and shift to renewable energy expected to occur under existing policies,
technologies, and markets. The most recent available data shall be used to inform these projections and shall be
provided as a supplement to the data describedudivision (A) of this subdivision (3).

(C) Recommendations of policies to further the renewable energy goals set forth in statute and the Plan, along
with an evaluation of the relative cosfffectiveness of different policy approaches.

(4) The report shainclude a supplemental analysis setting forth how progress toward the goals of the Plan is
supported by complementary work in avoiding or reducing energy consumption through efficiency and demand
reduction. In this subdivision (4), "demand reductior¢lirdes dispatchable measures, such as controlling
appliances that consume energy, and rdispatchable measures, such as weatherization.

(5) The report shall include recommendations on methods to enhance the process for planning, tracking, and
reporting progress toward meeting statutory energy goals and the goals of the Plan. Such recommendations may
include the consolidation of one or more periodic reports filed by the Department or other State agencies relating
to renewable energy, with proposals for anténg the statutes relevant to those reports.

(6) The report shall include a summary of the following information for each sector:
(A) major changes in relevant markets, technologies, and costs;

(B) average Vermont prices compared to the other New Englatess based on the most recent available data;
and

(C) significant Vermont and federal incentive programs that are relevant to one or more of the sectors.
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Appendix B Proposed Statutory Language Regarding Reporting
Modifications

1. Reports that are no lmer necessary:

a. Act 165 Report
The purpose of this report is to inform the General Assembly of progress to date in carrying out Act 165,
'y OG NBtFiAy3 (2 SELSRAGAYT RSOSt21LIVSyd 2F avyl
Vermont legislaturgassed Act 165, which directed the Commissioner of the Public Service Department
0t {50 Ay O2yad#A# Gl A2y 6A0GK GKS {SONBGIFINER 2F GKS
into a memorandum of understanding [MOU] with the Federal Energy Regyl@bmmission (FERC) for
I LINPINIY (2 SELISRAGS (KS LINRPOSRdIzNBa F2NJ COw/ Qa 3
Oz2yaidAaiddziS avlftft O2yRdzA(l KEeRNRStSOGNRO FILOAtAGASAE
requires the Commissioner to repdd the General Assembly biennially, in perpetuity, on the
GLINRPINBaa 2F GKS ah! LINBINIYIX AyOftdzRAY3I |y ARSYy(A
0KS LINEINI YPE

As discussed in the 2014 and 2016 reports, after consulting with FERC aypngtaieeholders, the
agencies concluded that it was not feasible to enter into such an MOU, and that the next best way to
expedite the development of small hydropower projects in Vermont was to provide greater assistance
to developers early on in a projedb better coordinate communications to developers and to FERC;
and to identify projects that could gain support from the state resource agencies, then communicate
such support to FERC to expedite the permitting process.

An interagency MOU, which was futixecuted by the PSD, ANR, and the Agency of Commerce &
Community Development (ACCD) in July 2013, provides for such enhanced coordination, including
identification of and assistance to developers of fmmpact projects of high public value (such as those
owned by public entities and those utilizing existing infrastructure), as resources allow. The House Fish,
Wildlife & Water Resources Committee encouraged the agencies to proceed with implementation of the
interagency MOU in 2014, the three agencies hsinee developed the Vermont Small Hydropower
Assistance Program (VSHAP).

Section 4. 2012 Acts and Resolves No. 165, Section 2 is amended to read:

Section 2. MEMORANDUM OF UNDERSTANDING; SMALL HYDROELECTRIC
PROJECTS
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b. Village Green Report
In 200, the Legislature enacted Chapter 93 of Title 30 to promote the creation of "Vermont village
green renewable projects." These are defined as:

district heating, either with or without district power, to serve a downtown development district
designated asuch pursuant to 24 V.S.A. 8 2793 or a growth center designated as such pursuant
to 24 V.S.A. § 2793c. As long as the end uses served by the project are within such a district or
center, the generation of heat and power may be outside the district orcente

Under Section 8105(b), the Department is required to submit an annual report to provide an update on
progress made in the development of the Vermont village green renewable projects authorized under
this chapter. The report is to also include an analgéithe costs and benefits of the projects as well as
any recommendations consistent with the purposes of this chapter.

In 2012 the City of Montpelier applied for and achieved certification for their downtown district heating
system as a Vermont villageegn renewable energy project. After the cleset of the Montpelier

grant the full $100,000 required to be used as incentives by the Clean Energy Development Fund (CEDF)
in support of the Vermont Village Pilot Project was expended and no further agiuitithe program
have occurred.

Now that the $100,000 allocated for incentives in the program have been fully expended and the CEDF
is providing support for advanced wood heating, including district heating projects, there is no need for
the Vermont Villge Green Pilot Program to exist in statute. The PSD recommends deleting Chapter 93
from VSA 30. If the entire Chapter 93 is not deleted the PSD recommends deleting the reporting
requirement contained in Section 8105; unless changes are made to the Chaspthe report will be

the same every year and is thus not a productive exercise.

Section 3. 30 V.S.A. 88105 is amended to read:
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c. Fuel Efficiency Fund Report
30 V.S.A. § 203a requires the Department, beginning oradards, 2010 and annually thereafter, to
report to the General Assembly on the expenditure of funds from the Efiigiency Fund. Wen
created, the Fund was to contain such sums as appropriated by the General Assembly or as otherwise
provided by law, in @dition to revenues from the sale of credits under the RGGI cap and trade program.
However, per 30 V.S.8255, the net proceeds above costs from the sale of carbon credits under the
RGGI cap and trade program are now deposited into the Electric Effidiemd established under 30
V.S.A8209(d)(3) and no funds have been appropriated by the General Assembly to the Fuel Efficiency
Fund.The Department recommends removing the annual reporting requirement; and replace it with a
requirement that, if the legilature appropriates funds for the Fuel Efficiency Fund, the Department
would report on any activity in its Annual Energy Report.

Sec. 2. 30 V.S.A. 8 203a (c) is amended to read:
§ 203a. FUEL EFFICIENCY FUND
§ 203a. Fuel Efficiency Fund

(a) Fuel Efficiency Fund. There is established the Fuel Efficiency Fund to be
administered by a fund administrator appointed by the Commission. Balances in
the Fund shall be ratepayer funds, shall be used to support the activities authorized
in this subsection, and shall b carried forward and remain in the Fund at the end of
each fiscal year. These monies shall not be available to meet the general obligations
of the State. Interest earned shall remain in the Fund. The Fund shall contain such
sums as appropriated by the Gearal Assembly or as otherwise provided by law, in
addition to revenues from the sale of credits under the RGGI cap and trade
program as provided for under section 255 of this title.

(b) Use of the Fund. The Fuel Efficiency Fund shall be used to support tlkelivery of
energy efficiency services to Vermont heating and process fuel consumers and to
carry out cost-effective efficiency measures and reductions in greenhouse gas
emissions from those sectors. These energy efficiency services shall be delivered by
the service provider or providers selected by the Department of Public Service
under section 235 of this title to perform these functions.
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services—Fhe-provisions-of 2 .S A8 20(d)(expiration-of required-reports)y-shal-not
I I I I lor thi cul ion.

2. Streamlining Recommendation:
The Department is required to submit several different reports that often have overlapping content and
FylFrféeaarao lRRAGAZ2YyIffey KS&S NBLRNIa INB 2y GAY
enables #iciency of analysis and reportindhe Department recommends that the reporting efforts
under 8005b(b), 8005b(c), and 8010(d) be combined into to Annual Energy Report required under
202b(e). The Annual Energy Report would include the elements of Oergports on the reporting
timelines established under those statutes, but the Department recommends that the 8010 reporting
timeline be amended to commence in 2021 and occur every two years thereafter to coincide with the
required reporting and analysese Department conducts to support the biennial review of-net
YSGSNAY3I NIGSE dzyRSNJ GKS t!/Qa ySiG YSGSNAYy3I NuzZ So
GKAOK 0S3ry Ay (GKS ALINRARYy3 2F uwnmy ® aniadisefigt £t @ A &
would be very helpful when conducting the reporting required under 8010. Remaining on the existing
8010 timeline would require the Department to conduct analyses and reporting on disparate timelines
resulting in inefficiencies.

a. REReports- 30 V.S.A. 8005b(bnd 8005b(c)
§ 8005b. Renewable energy programs; reports

(a) The Department shall file reports with the General Assembly in accordance with this
section.

(1) The House Committees on Commerce and Economic Development andrgy &m
Technology and the Senate Committees on Economic Development, Housing and General
Affairs, on Finance, and on Natural Resources and Energy each shall receive a copy of these
reports.

(2) The Department shaticlude the components dile-therepoet-undersubsection (b)
of this sectionn its Annual Energy Report (30 VSA 202Ixepaly-each-Januarys 15
commencing in 2018 through 2033.

(3) The Department shaticlude the components dile-the+eportundersubsection (c)
of this sectionn its Anrual Energy Report (30 VSA 202b(e)) teanialbasis commencing in
2017 through 2033.

30 V.S.A. 8005b(b)

(b) The annual report under this section shall include at least each of the following:
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(1) An assessment of the costs and benefits of the RES bagbd most current
available data, including rate and economic impacts, customer savings, technology deployment,
greenhouse gas emission reductions actually achieved, fuel price stability, effect on
transmission and distribution upgrade costs, and argpremended changes based on this
assessment.

(2) Projections, looking at least 10 years ahead, of the impacts of the RES.
(A) The Department shall employ an economic model to make these projections, to be
known as the Consolidated RES Model, and shalldenat least three scenarios based on

high, midrange, and low energy price forecasts.

(B) The Department shall make the model and associated documents available on the
Department's website.

(C) In preparing these projections, the Department shall:

(i) chaacterize each of the model's assumptions according to level of certainty, with
the levels being high, medium, and low; and

(ii) provide an opportunity for public comment.

(D) The Department shall project, for the State, the impact of the RES in eaeh of th
following areas: electric utility rates; total energy consumption; electric energy consumption;
fossil fuel consumption; and greenhouse gas emissions. The report shall compare the amount
or level in each of these areas with and without the program.

(3) A assessment of whether the requirements of the RES have been met to date, and
any recommended changes needed to achieve those requirements.

30 V.S.A. 8005b(c)
(c) The biennial report under this section shall include at least each of the following:

(1) Tle retail sales, in kWh, of electricity in Vermont during the two preceding calendar
years. The report shall include the statewide total and the total sold by each retail electricity
provider.

(2) Commencing with the report to be filed in 2019, each retiaittricity provider's
required amount of renewable energy during the two precediagpndaryearsusing the most
recent available data forach category of the RES as set forth in section 8005 of this title.
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(3) For the two preceding calendar years, tmecaints of renewable energy and
tradeable renewable energy credits eligible to satisfy the requirements of sections 8004 and
8005 of this title actually owned by the Vermont retail electricity providers, expressed as a
percentage of retail kWh sales. Theoet shall include the statewide total and the total owned
by each retail electricity provider for each of these amounts and shall discuss the progress of
each provider toward achieving each of the categories set forth in section 8005 of this title. The
report shall summarize the energy transformation projects undertaken pursuant to section
8005 of this title, their costs and benefits, their claimed avoided fossil fuel consumption and
greenhouse gas emissions, and, if applicable, claimed energy savings.

(4) A summary of the activities of the Standard Offer Program under section 8005a of this
title, including the number of plants participating in the Program, the prices paid by the
Program, and the plant capacity and average annual energy generation of rinepzding
plants. The report shall present this information as totals for all participating plants and by
category of renewable energy technology. The report also shall identify the number of
applications received, the number of participating plants unclentract, and the number of
participating plants actually in service.

(5) An assessment of the energy efficiency and renewable energy markets and
recommendations to the General Assembly regarding strategies that may be necessary to
encourage the use ohese resources to help meet upcoming supply requirements.

(6) An assessment of whether Vermont retail electric rates are rising faster than inflation
as measured by the CPI, and a comparison of Vermont's electric rates with electric rates in
other New Engind states and in New York. If statewide average rates have risen faster than
inflation over the preceding two or more years, the report shall include an assessment of the
contributions to rate increases from various sources, such as the costs of energg@arcity,
costs due to construction of transmission and distribution infrastructure, and costs due to
compliance with the requirements of sections 8004 and 8005 (RES) and section 8005a (standard
offer) of this title. Specific consideration shall be gitethe price of renewable energy and the
diversity, reliability, availability, dispatch flexibility, and full life cycle cost, including
environmental benefits and greenhouse gas reductions, on a net present value basis of
renewable energy resources aaile from suppliers. The report shall include any
recommendations for statutory change that arise from this assessment. If electric rates have
increased primarily due to cost increases attributable to nonrenewable sources of electricity or
to the electrictransmission or distribution systems, the report shall include a recommendation
regarding whether to increase the size of the annual increase described in subdivision
8005a(c)(1) (standard offer; cumulative capacity; pace) of this title.

(7)(A) Commencingith the report to be filed in 2019, an assessment of whether strict

compliance with the requirements of sections 8004 and 8005 (RES) and section 8005a (standard
offer) of this title:
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(i) has caused one or more providers to raise its retail rates fastartbe
preceding two or more years than statewide average retail rates have risen over the same time
period,;

(i) will cause retail rate increases particular to one or more providers; or

(i) will impair the ability of one or more providers to meet thebfio's need for
energy services in the manner set forth under subdivision 218c(a)(1) of this title-¢lestst
integrated planning).

(B) Based on this assessment, consideration of whether statutory changes should be
made to grant providers additional fldsidity in meeting requirements of sections 8004 and
8005 or section 8005a of this title.

(8) Any recommendations for statutory change related to sections 8004, 8005, and 8005a
of this title.

b. 30 V.S.A. 8010(d)Net MeteringReport
This section of statuteequires the Department to report on net metering beginning in 2020 and every
three years thereafter¢ KS t ! / Qa4 ySG YSUGUSNAY3I Nz Sa | f a2 NBIjdzAl
inform this reporting effortand includes much of the same analysisdaebto support this report. The
timing of this reporting requirement should be adjusted so that it syncs up with the biennial analysis in
the net metering rules. To accomplish this goal, the first report should be required in 2021 and
subsequent reportsequired every 2 years thereafter.

30 V.S.A. 8010(d)

d) Commencing inr-er-before-Jdanuary-15-202021andon a biennial basithereatfter,
the Department shalihclude the following in its Annual Energy Report (pursuant to 30 V.S.A.

202b(e)). In additio to submitting to the Committees listed under 30 V.S.A 202b(e), the
Department shall alseubmitits evaluation of the current state of net metering in Vermomt

the Commissiorareportthatevaluates the current state of net-metering-in-Vermont. The
Bepartmentshallmake-thisreportpublichyavailable—The reportshall:

(1) analyze the current pace of net metering deployment, both statewide and within the
service territory of each retail electricity provider;

(2) after considering the goals and polictéghis chapter, of 10 V.S.A. 8§ 578 (greenhouse
gas reduction), of section 202a (State energy policy) of this title, and of the Electrical Energy
and Comprehensive Energy Plans under sections 202 and 202b of this title, recommend the
future pace of net meering deployment statewide and within the service territory of each
provider;
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(3) analyze the existence and degree of cragssidy between net metering customers
and other customers on a statewide and on an individual provider basis;

(4) evaluate the e#ct of net metering on retail electricity provider infrastructure and
revenue;

(5) evaluate the benefits to net metering customers of connecting to the provider's
distribution system;

(6) analyze the economic and environmental benefits of net meteringttadhort and
longterm impacts on rates, both statewide and for each provider;

(7) analyze the reliability and supply diversification costs and benefits of net metering;
(8) evaluate the ownership and transfer of the environmental attributes of energy
generated by net metering systems and of any associated tradeable renewable energy credits;

and

(9) examine and evaluate best practices for net metering identified from other states.
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Appendix & AdditionalDatag Electricity

Forecasted Summer Peak (MW)

2017 2018 2019 2020 2021 2022 2023 2024 2025 2026
Vermont| 981.2| 980.3| 979.0| 974.8| 9745| 973.9| 980.3| 9829| 986.7| 9857

New
England| 26,482| 26,458| 26,409| 26,298| 26,213| 26,167 | 26,155| 26,176| 26,228| 26,310
Source: Vermont data from: Vermont System Plagr€ommittee, Load Forecast Subcommittee (available at:
https://www.vermontspc.com/vspeat-work/subcommittees/Ifedata)

New England data from: 2017 ISE CELT Report (avai@bt https://www.iso-ne.com/systeraplanning/systermplans
studies/cel)

Forecasted Winter Peak (MW)

1718 [ 18/19] 10/20[ 20/21| 21/22[ 22/23| 23/24| 24/25] 25/26| 26/27
Vermont| 979 | 985 | 986 | 986 | 986 | 990 | 997 | 1,001 | 1,004 | 1,007
Er’:‘;‘gﬂ 4| 21,197 | 21,009 | 20,947 | 20,648 | 20,451 | 20,293 | 20,164 | 20,063 | 19,984 | 19,931

Source: Vermont data from: Vermont System Planning Committee, Load Forecast Subcommittee (available at:
https://www.vermontspc.com/vspeat-work/subcommittees/Ifedata)

New England data from: 2017 IS{& CELT Report (availablén@ps://www.iso-ne.com/systerplanning/systermlans
studies/cel)

Energy use is estimated to be relatively flat over the next ten years. The Vermont forecast specifically
anticipates electrification in the heating and transportation sectors, winiéelSONE load does not
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ten-year period, while New England load continues to decline.

Forecasted Annual Energy Use (GWh)

2017 2018 2019 2020 2021 2022 2023 2024 2025 2026
Vermon | 5942 5,898 5,844 5,795 5,750 5,732 5,732 5,739 5,745 5,755
t
New
England| 126,78| 126,42| 125,73| 124,44| 12297| 121,85| 120,99| 120,34| 119,91| 119,68
6 6 6 0 7 9 4 9 1 0
Source: Vermont data from: Vermont System Planning Committee, Load Forecast Subcommittee (available at:

https://www.vermontspc.com/vspeat-work/subcommittees/Ifedata)

NewEngland data from: 2017 ISXE CELT Report (availablén&ps://www.iso-ne.com/systermplanning/systerplans
studies/cel)

52

I+


https://www.vermontspc.com/vspc-at-work/subcommittees/lfc-data
https://www.iso-ne.com/system-planning/system-plans-studies/celt
https://www.iso-ne.com/system-planning/system-plans-studies/celt
https://www.vermontspc.com/vspc-at-work/subcommittees/lfc-data
https://www.iso-ne.com/system-planning/system-plans-studies/celt
https://www.iso-ne.com/system-planning/system-plans-studies/celt
https://www.vermontspc.com/vspc-at-work/subcommittees/lfc-data
https://www.iso-ne.com/system-planning/system-plans-studies/celt
https://www.iso-ne.com/system-planning/system-plans-studies/celt

VELCO LRTP Peak Forecast

LRTP Base Case Peak Forecast, 2017-2037 (MW
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VELCO LRTP Load Fotecas

LRTP Base Case Load Forecast, 2017-2037 (MWh)
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Vermont Seasonal Load Profiles

VT load over a single day in 4 months during 2016
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Wholesale Energy Prices

The chart below, illustrates both the annual and monthly wholesale energy prices since January 1, 2004.
As can be seen in this chart, in the past five years, prices spike congydduehg the winter and then

are considerably lower for the rest of the year. New England experienced particularly mild weather in
2016, which resulted in the lowest average annual prices since the start of the wholesale markets.
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Average LMP in Vermont, Annual and Monthly (nom. $ per MWh)
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2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016

VermontPower Supply Mix (MWiBefore REC sale®016

Energy Source Purchased Generated Std. Offer PURPA Ryegate Net Metered TOTAL Share

Biomass 0 306,611 4,075 0 154,784 0 465,470 8%
Distillate 85 7,203 0 0 0 0 7,288 0%
Farm Methane 0 0 22,674 0 0 0 22,674 0%
HQ System Mix 1,347,714 0 0 0 0 0 1,347,714 22%
Hydropower 207,206 391,878 7,755 100,000 0 13,550 720,389 12%
Landfill Methane 42,003 53,156 775 0 0 0 95,934 2%
Natural Gas 4,281 13,485 0 0 0 0 17,766 0%
Nuclear 615,916 157,789 0 0 0 0 773,705 13%
Solar 18,134 3,848 66,099 0 0 168,753 256,834 4%
ISO System 1,844,584 0 0 0 0 0 1,844,584 31%
Wind 316,135 157,694 0 0 0 3,504 477,332 8%
TOTAL 4,396,058 1,091,663 101,378 100,000 154,784 185,807 6,029,690 100%
Source:
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Appendix [ Additional Data Transportation
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Transportation related goals and estimated progress towards those goals.
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